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Effects of dried distillers grains with solubles and increasing dietary wheat 
middlings on growth performance, carcass characteristics, and fat quality in 
growing-finishing pigs 
Abstract 
A total of 288 pigs (PIC TR4 x 1050, initially 100 lb) were used in an 84-d growth trial to evaluate the 
effects of dietary wheat middlings and dried distillers grain with solubles (DDGS) on growing-finishing pig 
growth performance, carcass characteristics, and carcass fat quality. Pens of pigs were balanced by 
initial weight and gender and were randomly allotted to 1 of 4 dietary treatments with 8 pigs per pen (4 
barrows and 4 gilts) and 9 replications per treatment. Dietary treatments included a corn-soybean meal-
based diet, a diet with 30% DDGS, or the diet with 30% DDGS with 10% or 20% wheat middlings. Treatment 
diets were formulated to constant standardized ileal digestible lysine:ME ratios within each phase. All 
treatments were fed in 4 phases. Overall (d 0 to 84), pigs fed increasing wheat middlings had decreased 
(linear; P ≤ 0.02) ADG and poorer (linear; P ≤ 0.01) F/G. There were no differences (P = 0.12) among 
treatments for ADFI. For carcass characteristics, increasing wheat middlings decreased (linear; P < 0.01) 
percentage yield and HCW and tended to decrease (linear; P < 0.06) loin depth. Pigs fed wheat middlings 
also had decreased (quadratic; P < 0.02) back fat and increased (quadratic; P < 0.01) percentage lean. 
Increasing DDGS from 0 to 30% decreased (P < 0.03) carcass yield and backfat depth (P < 0.01), while 
increasing percentage lean (P < 0.03) and jowl iodine value (P < 0.001). Increasing wheat middlings in the 
diet decreased (linear; P < 0.006) feed cost per pig and feed cost per lb gain but also decreased (linear; P 
< 0.008) total revenue. Similarly, feeding DDGS decreased (P < 0.001) feed cost per pig and feed cost per 
lb gain; however, because total revenue was not decreased as greatly by DDGS, feeding 30% DDGS 
increased (P < 0.001) income over feed costs (IOFC). In conclusion, alternative ingredients, such as DDGS 
and wheat middlings, can reduce feed cost; however, the full impact on growth performance and carcass 
value must be known to truly understand whether they influence net profitability.; Swine Day, Manhattan, 
KS, November 18, 2010 
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DDGS,	%	: 0 30 30 30 	 0 30 30 30
Ingredient,	%																														Wheat	middlings,	%: 0 0 10 20 	 0 0 10 20
Corn 80.0 55.6 48.3 41.0 83.4 58.9 51.7 44.2
Soybean	meal,	(46.5%	CP) 17.43 12.12 9.34 6.57 	 14.29 8.95 6.17 3.48
DDGS --- 30.00 30.00 30.00 	 --- 30.00 30.00 30.00
Wheat	middlings --- --- 10.00 20.00 	 --- --- 10.00 20.00
Monocalcium	phosphate,	(21%	P) 0.50 - - - 	 0.35 --- --- ---
Limestone 0.98 1.28 1.28 1.30 	 0.95 1.18 1.18 1.30
Salt 0.35 0.35 0.35 0.35 	 0.35 0.35 0.35 0.35
Vitamin	premix	 0.15 0.15 0.15 0.15 	 0.13 0.13 0.13 0.13
Trace	mineral	premix 0.15 0.15 0.15 0.15 	 0.13 0.13 0.13 0.13
Lysine	HCl 0.29 0.35 0.39 0.43 	 0.26 0.32 0.36 0.40
DL-methionine 0.02 --- --- --- 	 0.01 --- --- ---
L-threonine 0.06 --- --- --- 	 0.04 --- --- ---
Phyzyme	6002 0.13 0.05 0.03 0.02 	 0.13 0.03 0.01 ---





















DDGS,	%	: 0 30 30 30 	 0 30 30 30
Ingredient,	%																														Wheat	middlings,	%: 0 0 10 20 	 0 0 10 20
Calculate	analysis
Standardized	ileal	digestible	amino	acid	%
Lysine 0.86	 0.87	 0.86	 0.85	 	 0.76	 0.76	 0.75	 0.74	
Isoleucine:lysine	 62 69 67 65 	 63 71 69 67
Leucine:lysine 151 196 191 187 	 161 213 207 202
Methionine:lysine 28 34 34 34 	 29 37 37 37
Met	&	Cys:lysine 57 69 69 70 	 59 75 75 75
Threonine:lysine 61 64 63 61 	 61 67 65 64
Tryptophan:lysine 17 17 17 17 	 17 17 16 17
Valine:lysine 72 85 84 84 	 75 89 89 88
Total	lysine,	% 0.96	 1.02	 1.01	 0.99	 	 0.85	 0.91	 0.90	 0.88	
ME,	kcal/lb 1,515 1,520 1,503 1,486 	 1,518 1,523 1,506 1,487
SID	Lysine:ME,g/Mcal 2.58 2.58 2.58 2.58 	 2.27 2.27 2.27 2.27
CP,	% 15.2 18.9 18.6 18.3 	 14.0 17.6 17.4 17.1
Ca,	% 0.55 0.55 0.55 0.56 	 0.50 0.50 0.50 0.55
P,	% 0.45 0.45 0.51 0.56 	 0.41 0.44 0.49 0.55






















DDGS,	%	: 0 30 30 30 	 0 30 30 30
Ingredient,	%																														Wheat	middlings,	%: 0 0 10 20 	 0 0 10 20
Corn 86.06 61.55 54.29 46.78 88.05 63.61 56.19 47.89
Soybean	meal,	46.5% 11.80 6.46 3.68 1.00 9.95 4.53 1.84 0.00
DDGS --- 30.00 30.00 30.00 --- 30.00 30.00 30.00
Wheat	middlings --- --- 10.00 20.00 --- --- 10.00 20.00
Monocalcium	phosphate,	21%	P 0.23 --- --- --- 0.18 --- --- ---
Limestone 0.98 1.13 1.14 1.29 0.95 1.08 1.15 1.28
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix	 0.10 0.10 0.10 0.10 0.08 0.08 0.08 0.08
Trace	mineral	premix 0.10 0.10 0.10 0.10 0.08 0.08 0.08 0.08
Lysine	HCl 0.24 0.30 0.34 0.38 0.22 0.29 0.32 0.33
DL-methionine --- --- --- --- --- --- --- ---
L-threonine 0.03 --- --- --- 0.03 --- --- ---
Phytase	6002 0.13 0.02 --- --- 0.13 --- --- ---





















DDGS,	%	: 0 30 30 30 	 0 30 30 30
Ingredient,	%																														Wheat	middlings,	%: 0 0 10 20 	 0 0 10 20
Calculate	analysis
Standardized	ileal	digestible	amino	acid	% 	 	 	 	
Lysine 0.68	 0.68	 0.67	 0.67	 0.62	 0.62	 0.61	 0.61	
Isoleucine:lysine	 64 74 71 69 65 76 73 73
Leucine:lysine 172 229 223 218 182 244 238 235
Methionine:lysine 30 39 39 39 32 42 42 42
Met	&	Cys:lysine 62 80 80 81 65 85 85 87
Threonine:lysine 62 70 68 66 64 72 71 71
Tryptophan:lysine 17 17 16 16 17 16 17 17
Valine:lysine 78 94 93 92 80 98 97 99
Total	lysine,	% 0.76	 0.82	 0.81	 0.80	 0.70	 0.76	 0.75	 0.74	
ME,	kcal/lb 1,521 1,525 1,508 1,488 1,523 1,527 1,509 1,489
SID	lysine:ME,g/Mcal 2.03 2.03 2.03 2.03 1.85 1.85 1.85 1.85
CP,	% 13.0 16.7 16.4 16.1 12.3 15.9 15.7 15.7
Ca,	% 0.48 0.48 0.48 0.54 0.45 0.45 0.48 0.53
P,	% 0.37 0.43 0.48 0.54 0.35 0.42 0.48 0.53

































	 	 	 Probability,	P	<
DDGS,	%: 0 30 30 30 Wheat	middlings
Wheat	middlings,	%: 0 0 10 20 SEM DDGS3 Linear Quadratic
Initial	wt,	lb 102.6 102.7 102.7 102.6 1.33 0.97 0.96 1.00
d	0	to	84
ADG,	lb 2.32 2.29 2.22 2.19 0.03 0.51 0.02 0.57
ADFI,	lb 7.09 6.86 6.84 6.80 0.102 0.12 0.68 0.95
F/G 3.06 3.00 3.09 3.11 0.026 0.11 0.01 0.35
Final	wt,	lb 297.4 294.9 288.8 286.2 3.300 0.61 0.07 0.65
Carcass	measurements2 	 	 	 	 	 	
Carcass	yield,	%4 74.2 73.4 72.7 72.1 0.27 0.03 0.003 0.94
HCW,	lb 220.7 216.3 210 206.4 2.48 0.22 0.01 0.65
Lean,	%5 51.0 51.7 51.0 51.7 0.002 0.03 0.92 0.01
Backfat	depth,	in5 0.98 0.90 0.94 0.86 0.02 0.01 0.24 0.02
Loin	depth,	in5 2.41 2.42 2.36 2.36 0.02 0.73 0.06 0.17
Jowl	iodine	value 70.6 76.5 76.0 77.4 0.56 <0.001 0.29 0.19
Economics6 	 	 	 	 	 	 	 	
Feed	cost/pig,	$ 69.76 62.35 59.9 57.03 0.924 <0.001 <0.001	 0.85
Feed	cost/lb	gain,	$ 0.268 0.243 0.238 0.231 0.002 <0.001 0.006 0.85
Total	revenue,	$/pig7 165.55 162.25 157.5 154.82 1.857 0.22 0.008 0.65
IOFC,	$8 95.79 99.90 97.60 97.97 1.836 0.02 0.22 0.40
1	A	total	of	288	pigs	(TR4	×	1050)	were	used	in	this	84-d	trial	with	8	pigs	per	pen	and	9	replications	per	diet.
2	Includes	pigs	that	died,	were	culled,	and	were	pulled	off	test	during	the	experiment.
3	Contrast	control	vs	30%	DDGS.	
4	Percentage	yield	was	calculated	by	dividing	HCW	by	live	weight	obtained	prior	to	transport	to	the	packing	plant.
5	Carcass	characteristics	were	adjusted	using	HCW	as	a	covariate.
6	Diet	cost	was	based	on	corn	at	$3.50/bu;	46.5%	soybean	meal	at	$300/ton;	DDGS	at	$120/ton;	wheat	middlings	at	$100/ton.
7	Value	was	determined	based	on	carcass	price	of	$75.00/	cwt.
8	Income	over	feed	cost	=	value	of	pig	-	feed	costs	during	trial	period.
